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Description 

This invention relates to selective component agi- 
tation apparatus, e.g. apparatus for suspending the sol- 
id phase component in solid phase-containing reaction 
systems or reactants, particularly in assay reaction sys- 
tems and a container module for use therein. 

It is usual in, for example, hospital laboratories, to 
carry out large numbers of diagnostic reactions on sam- 
ples from one or more subjects. Such reactions are con- 
veniently carried out using automated assay machines, 
programmed to carry out the necessary tests and to dis- 
play and/or issue the results in some hard copy form. 

Usually such machines are provided with carriers, 
for example racks or carousels, which hold containers 
with the necessary reaction components for one or more 
specific diagnostic tests and/or the samples to be tested 
themselves. 

Many assays, particularly where the assay is an im- 
munoassay, have a solid component on which a partic- 
ular reagent may be bound or adsorbed. In many cases 
the solid component is a particulate or finely divided sol- 
id phase which is capable of suspension in aqueous me- 
dia. It is of course desirable, prior to using such solid 
phase components, to ensure that they are adequately 
suspended, thus preventing inaccuracies from being in- 
troduced into the assay. 

It is known in the art to mix or resuspend compo- 
nents by vibratory methods, for example vibratory mix- 
ers are well known which operate by placing a sample 
container on a vibrating element, which causes mixing 
in the sample. One commercial immunoassay system 
uses a reaction container which is suspended at its top 
by a resilient "web". The base of the container is not sus- 
pended but hangs "free", and is adapted to interact with 
a mechanical agitator to transmit a disturbance to the 
whole container. Somewhat similar to vibratory mixing, 
WO 89/10785 discloses a device capable of mixing for 
bio/medical analysis small amounts of at least one 
aqueous fluid substance in a selected container (via ro- 
tation of the bottom of the container to create a vortex). 
Such container(s) is/are removably mounted on a plat- 
form. 

The prior art also includes structures comprising ap- 
paratus which includes a reagent/sample container-car- 
rying carousel, which carousel is rotatable and has 
mounted thereon in fixed positions a number of individ- 
ual containers. 

EPA 0329183 discloses an analyzing apparatus 
which also includes a container-carrying carousel. The 
containers are not selectively rotated, but in use in each 
turn of the carousel all containers are rotated as a result 
of containers being rotated when they pass certain fixed 
circumferential positions. 

In many systems found in the art, a problem with 
reactions which comprise a solid phase component is 
the cumulative effects of frequent resuspension and/or 
disturbance on the useful life of the solid phase reagent. 


After a time, solid phase components deteriorate due to 
fragmenting of particles or loss of bound reagent. This 
is a particular problem, where, as is usually the case, a 
carousel carrier supports components for different tests, 
s not ail of which will be required for a particular patient 
sample, and some of which may be infrequently used 
and thus the corresponding reactants infrequently re- 
plenished. In such a situation, systems which vibrate or 
otherwise disturb the whole carousel carrier will cause 
resuspension of all solid phases carried thereon, re- 
gardless of whether or not these are needed for a par- 
ticular reaction or test, leading to reactant deterioration 
and, ultimately, inaccurate or poor results. There are fur- 
ther problems in the art, in that suspension caused by 
vibration is unreliable and may also lead to inaccurate 
or poor results, and such a mixing or suspension made 
may result in undesirable aeration or frothing. 

The present invention provides apparatus for as- 
says involving suspending a particulate solid phase sus- 
pensible in aqueous media, comprising a platform, a dis- 
crete module removably mounted on said platform, said 
module including at least one independently rotatably 
mounted solid phase container for containing solid 
phase for a plurality of assays and at least one other 
reagent container, and means for selectively rotating 
said at least one container so as in use to bring about 
suspension of solid phase therein, said at least one con- 
tainer having a generally closed top with an access por- 
tion via which the contents can be accessed. 

The present invention in another aspect provides a 
container module for use in a multi-component reaction 
or assay apparatus as defined above, said module be- 
ing configured to fit, along with other such modules, 
around a substantially circular platform and said module 
having a first and non-rotatable reagent container and 
a second, independently rotatable solid phase container 
for containing solid phase for a plurality of assays, said 
container being positioned in said module to permit in- 
dependent rotation thereof when said module is ar- 
ranged, with other such modules, around said platform 
with said containers peripherally positioned in the result- 
ing arrangement of modules and said container having 
a generally closed top with an access portion via which 
the contents can be accessed. 

Preferably, the present apparatus is part of an au- 
tomated immunoassay system, the platform being a car- 
ousel carrying containers for use in a number of immu- 
noassay tests. In especially preferred embodiments, 
there is one of said selectively rotatable solid phase con- 
tainers for each immunoassay test. 

The rotatable selectively solid phase container(s) 
may be mounted on bearings facilitating ease of rota- 
tion, e.g. PTFE or polypropylene or other low-friction 
plastics material bearings. The container(s) themselves 
may be made of such materials, eliminating the need for 
special bearings due to the resulting low f rictional coef- 
ficient surface of the container(s). Such container(s) 
may be provided with a specifically shaped base rotat- 
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ably to fit into a corresponding hole or recess on a plat- 
form. 

Preferably, the means for selective rotating solid 
phase container(s) comprises a motor which can drive 
the container either directly or indirectly. An individual 
motor may be provided for each independently rotatable 
solid phase container, or a single motor operable with 
each such container may be used. 

The preferred type of platform is a rotatable carou- 
sel which is adapted to carry the containers, and which 
by simple rotation can bring a required solid phase con- 
tainer into alignment with a fixed position motor drive, 
thereby allowing the selective rotation of a solid phase 
container independently of other containers on the car- 
ousel. 

If desired, other containers may be positioned and 
mounted so as to be selectively rotatable. 

Rotatable containers can be rotated via a wheel 
mounted on a drive shaft attached to the appropriate 
motor. The container is brought into frictional contact 
with the wheel whereby when the motor is energized 
and the wheel turns the container is rotated. Alternative- 
ly, the container may carry an integral gear wheel 
around its circumference, e.g. moulded into a lower part 
of the circumference, which gear meshes with a drive 
gear on the drive shaft. 

The present apparatus can also include means to 
monitor spinning of the container(s), e.g. via a fixed sen- 
sor aligned to detect reflected light from a reflective area 
provided on the container(s). The invention also envis- 
ages the possibility of monitoring the degree of resus- 
pension of solid phase by employing one or more trans- 
parent rotatable containers and measuring of a light ab- 
sorbtion or scatter beam passing through such contain- 
ers. In general, positive feed back may be provided to 
a computer controlling apparatus including the rotatable 
container(s) of the invention, e.g. either by a Hall effect 
device or by a reflective opto device to ensure that the 
solid phase is adequately spun. These two sensors may 
be of the type supplied by RS Components Ltd. 

The solid phase container(s) envisaged in the 
present invention are provided as part of complete mod- 
ules comprising several vessels, e.g. one or more liquid 
reagent containers together with one or more solid 
phase containers, wherein in each module the contain- 
ers are preferably all joined by an overlaying snap fit top 
adapted to link the containers and to hold them in the 
correct alignment for mounting on the platform. If de- 
sired, at least some of the reagent containers can be 
provided in integral form as a one piece moulding. In 
such circumstances a top for linking purposes may not 
be necessary. 

In addition, the present apparatus can be provided 
with means to cover or seal access openings of contain- 
ers, whether solid phase containers or other vessels, 
while they are not in use. Such means can include, inter 
alia, foil or plastics material seals or removable plugs or 
caps. A single cover can be employed for a number of 


containers simultaneously. The means can comprise a 
movable cover which, when a particular container is not 
specifically required, may be positioned such that the 
access opening of such container is covered. Such a 
s movable cover can be adapted to cover or seal the ac- 
cess openings of all containers in at least one module, 
including the solid phase container or containers. Move- 
ment of the cover can be linked to control of the posi- 
tioning of the solid phase container or its rotation means. 

In general, the invention allows for the use of an in- 
dependently rotatably mounted container as described 
above in agitating the contents thereof, e.g. for mixing 
or suspension purposes, in the performance of a multi- 
component (i.e. two or more component) reaction or as- 
say, by selective rotation of said container in the pres- 
ence of adjacently mounted component containers 
which are not rotated. The invention allows for such a 
use when applied to the reconstitution of a freeze dried 
reagent by loading said container with the freeze dried 
reagent and reconstitution fluid therefor and effecting 
said selective rotation. This means of reconstitution of 
freeze dried reagents, which are often quite unstable, 
using reconstitution fluids therefor in accordance with 
normal practice, is a very effective means of achieving 
dissolution of such reagents. 

The invention allows the use of an independently 
rotatably mounted solid phase container as described 
above in suspending a particulate solid phase suspen- 
sible in aqueous media, in the performance of a multi- 
component reaction or assay, by selective rotation of 
said container in the presence of adjacently mounted 
reagent-, reaction-, and/or sample-containers which are 
not rotated. 

Spinning or rotation of the container need not be 
confined to a single spin cycle in a single direction. Sev- 
eral cycles of rotation can be used, first in one direction 
and then in the reverse direction. In addition, the speed 
of rotation can be variable in order to ensure efficient 
resuspension for different types of solid phase. 

The present invention provides, inter alia, the fol- 
lowing advantages. 

a) it avoids the need to provide, for instance, a spe- 
cial diaphragm to transmit vibration to agitate con- 
tainer content. 

b) Contact between container and agitation mech- 
anism is more critical with methods depending upon 
other methods, e.g. vibration. 

c) Individual containers can be spun to achieve, for 
instance, solid phase resuspension at will selective- 
ly and without agitating adjacent containers and 
their contents. 

d) Rotation or spinning is simple and reliable me- 
chanically. 
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e) A high degree of mixing control is possible with 
spinning or rotation, through speed and duration of 
rotation, rate of acceleration/deceleration, direction 
of rotation etc. Spinning or rotation raises a solid 
phase into the body of the suspending fluid. By stop- 
ping rotation, then rotating in the opposite direction, 
highly efficient resuspension can be achieved very 
quickly and controllably. Further refinements can be 
made by providing baffles or other obstructions in 
the container which is to be spun. 

f) Aeration of reagent is minimised with spinning, 
thus minimising microscopic or surface bubbles, 
and frothing, and reducing the tendency to inaccu- 
rate or poor results. 

g) Spinning or rotation is a 'gentle' means of agita- 
tion, hence: 

i) less likelihood of fragmenting soft or fragile 
particles (particles may be composed of loosely 
bound aggregates of smaller particles); 

ii) less likelihood of denaturing sensitive pro- 
teins e.g. antibodies, attached to solid surfac- 
es; and 

iii) less likelihood of creating variable popula- 
tions of very small particles (fines) which may 
not sediment within the timeframe available on 
an automated assay instrument. 

h) Engineering of apparatus is simplified since a 
spinning vessel can be made from a 'slippery' ma- 
terial such as plastics material, e.g. PTFE or poly- 
propylene, to create 'self-lubricating' bearings. 

i) Monitoring of spinning, and the resulting degree 
of solid phase suspension, can be easily and effec- 
tively achieved in an automated apparatus. 

In what follows, the invention will be described with 
reference to automated immunoassay equipment. The 
invention is not, however, limited to such an application. 

The invention will now be described with reference 
to the accompanying drawings, in which:- 

Figure 1 is a cross-section of an immunoassay ap- 
paratus solid phase container usable in the inven- 
tion. 

Figure 2 is a perspective view showing part of an 
immunoassay apparatus embodiment of the inven- 
tion in which a carousel platform is provided, on 
which are mounted reagent "packs" and solid phase 
or reaction containers. 

Figure 3a is an exploded side elevation and partial 


cross-section showing the arrangement of various 
components of the embodiment of Figure 2. 

Figure 3b is similar to Figure 3a, but shows a differ- 
5 ent mechanism for driving container rotation. 

Figure 4 is a partially exploded perspective view of 
an alternative reagent pack usable in the invention 
and including means for monitoring container spin- 
ning. 

Figure 1 shows a solid phase container 3, suitable 
as a reagent vessel in an automated immunoassay sys- 
tem. Container 3 has access opening 6, from which its 
contents may be withdrawn, and a shaped base portion 
7, adapted to slot into a corresponding hole or recess in 
a support platform (not shown in this Figure). One pre- 
ferred material of construction of such a container 3 is 
polypropylene due to its low frictional coefficient, 
strength and low mass. 

In Figure 2, a portion of an automated immu- 
noassay machine carousel platform 1 is shown, carrying 
reagent containers 2, and container 3 as shown in Fig- 
ure 1. Carousel 1 may be rotated by means not shown 
(in the direction of the arrow). 

In the apparatus of Figure 2, means for selectively 
rotating the solid phase containers 3 consists of a motor 
arrangement 1 2 which drives a wheel 1 0 via a drive shaft 
11. Motor arrangement 12 may be in a fixed position or 
movable, and, with or without movement of motor ar- 
rangement 12, the carousel 1 may be rotated to bring 
wheel 10 into frictional contact with a desired container 
3 such that powered rotation of wheel 10 causes the de- 
sired solid phase container 3 to rotate. Each base por- 
tion 7 of container 3 fits into a corresponding recess 13 
adjacent the periphery 9 of carousel 1 . Due to the "slip- 
pery" nature of containers 3, they are able to rotate in 
recesses 1 3. 

Reagent containers 2 having access openings 5 
mounted on carousel 1 are provided as "packs" consist- 
ing of two reagent containers 2 together with a corre- 
sponding solid phase or reaction container 3. Contain- 
ers 2 and 3 are held together by a snap-fit pack top 4 
which fits over reagent container access openings 5 and 
the respective solid phase container access opening 6 
without obstruction. In addition, rotation of container 3 
is not impeded by the nature of the fit. 

In operation of the apparatus, bringing a desired 
container 3 into contact with wheel 10 allows that con- 
tainer 3 to be selectively spun or rotated, this causing 
the suspension of any solid phase contained therein but 
without moving adjacent containers. Furthermore, after 
any given test (and a pack of two reagent containers 2 
and one container 3 are usually associated with one par- 
ticular immunoassay test), rotation of carousel 1 to a po- 
sition corresponding to the next desired test allows 
wheel 10 selectively to rotate the appropriate next con- 
tainer 3 when desired. The illustrated immunoassay ap- 
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paratus will in operation also require conventional pipet- 
ting or aspirating means (not shown) for moving rea- 
gents from container to container, dependent upon the 
precise test be carried out. Normal computer control 
systems programmed to provided a desired sequence s 
of operations can also be included (not shown). 

Figure 3a shows more clearly how reagent contain- 
ers 2, a solid phase container 3 and pack top 4 interfit. 
The resulting combination can be termed a test or rea- 
gent 'pack 0 . Complete packs can be supplied for partic- 10 
ular immunoassay tests, and individual containers can 
be replaced as desired by removing pack top 4. Such 
packs are removably mounted on the carousel 1 by re- 
agent container formed base portions 8 and solid phase 
container base portions 7 fitting into corresponding re- is 
cesses 17 and 13, respectively, in carousel 1. The solid 
phase container 3 is free to rotate in its mount. If desired, 
special bearings (not shown) can be positioned in re- 
cess 13 to facilitate such rotation. Such a bearing can 
take the form of an annulus (not shown) of low f rictional 20 
coefficient plastics material. 

In Figure 3b, an alternative embodiment is illustrat- 
ed in which wheel 10 is provided in the form of a gear 
wheel adapted to mesh with gear track 18, which track 
is integrally moulded into the lower circumference of 25 
container 3. This permits a surer engagement between 
wheel 10 and container 3, and hence a more reliable 
transmission of the drive from motor 12. 

Figure 4 shows the components of another contain- 
er pack of the invention consisting of reagent containers 30 
2, a solid phase container 3 which, in use, can be se- 
lectively rotated independently of the other containers, 
and a snap on reagent pack top 4 which differs from that 
shown in Figure 2 in that it is not cut away. The skilled 
man will appreciate that the precise configuration of the 35 
pack top is unimportant, only that such a pack top should 
allow the various containers to be linked together in the 
desired orientation while also allowing free access to the 
said containers. If desired the pack top can, for example, 
carry strengthening such as reinforcing ribs. It will also 40 
be appreciated that, if desired for engineering simplicity, 
pairs of containers 2 shown in the various Figures can 
be in the form of a single piece moulding, perhaps elim- 
inating the need for a pack top. 

The embodiment of Figure 4 also includes means 45 
whereby rotation of solid phase containers 3 can be 
monitored, comprising a reflective area 15 located on 
the solid phase container 3 and a fixed sensor 14 for 
picking up reflected light. The frequency of light pick up 
is proportional to the speed of rotation. Such an arrange- so 
ment is especially useful in automated assay machines. 

Thus, the apparatus of the present invention allows 
selective suspension of a solid phase component of a 
solid phase-containing reaction system without disturb- 
ing containers carrying other components which are ss 
present on the same platform or carrier. This is particu- 
larly usef u I when the reactions in question are those per- 
formed by an automated assay system, which systems 


are usually designed to carry out many different test re- 
actions, each of which may have a different solid phase 
component. However, the invention is not limited to such 
systems. Selective suspension of only those solid phase 
components required at a particular time may be 
achieved, thereby increasing the useful life of individual 
reaction components. 

As can be appreciated, whilst the invention provides 
a flexible solution to the problems noted above, it is also 
readily adaptable to particular requirements in terms of 
type of suspension cycle, number of reaction compo- 
nents for a given reaction, type of container platform, 
use with different forms of automated machinery, and so 
on. 


Claims 

1. Apparatus for assays involving suspending a par- 
ticulate solid phase suspensible in aqueous media, 
comprising a platform (9), a discrete module remov- 
ably mounted on said platform (9), said module in- 
cluding at least one independently rotatably mount- 
ed solid phase container (3) for containing solid 
phase for a plurality of assays and at least one other 
reagent container (2), and means (10) for selective- 
ly rotating said at least one solid phase container 
(3) so as in use to bring about suspension of solid 
phase therein, said at least one solid phase contain- 
er (3) having a generally closed top with an access 
portion (6) via which the contents can be accessed. 

2. Apparatus as claimed in claim 1 wherein platform 
(9) is in the form of a rotatably mounted substantially 
circular carousel. 

3. Apparatus as claimed in claim 1 or claim 2 which is 
part of an automated immunoassay system, the 
platform (9) carrying modules including solid phase 
containers (3) for use in a number of separate im- 
munoassay test types, if desired one of the solid 
phase containers (3) being provided for each immu- 
noassay test type. 

4. Apparatus as claimed in any one of claims 1 to 3 
wherein said at least one solid phase container (3) 
is transparent and the apparatus further includes 
means for monitoring solid phase suspension 
therein by measuring absorbtion or scatter of a light 
beam passed through the solid phase container (3). 

5. Apparatus as claimed in any one of claims 1 to 4 
wherein said at least one solid phase container (3) 
is constructed of low frictional coefficient plastics 
material. 

6. Apparatus as claimed in any one of claims 1 to 5 
wherein said means for selectively rotating said at 


9 


EP 0 435 481 B1 


10 


least one solid phase container (3) comprises a mo- 
tor-powered drive (12) carrying a drive wheel (10), 
and either said drive wheel (10) is capable of being 
brought into f rictional contact with said at least one 
solid phase container (3) so as to rotate the same 
or said drive wheel (1 0) has a geared circumference 
and a gear track (18) is provided around the periph- 
ery of said at least one solid phase container (3) 
which geared circumference and gear track (1 8) are 
adapted to mesh. 

7. Apparatus as claimed in any one of claims 1 to 6 
wherein said at least one solid phase container (3) 
has a reflective area (15) located on the exterior 
thereof and said apparatus also includes a sensor 
(14) for monitoring light reflection thus permitting 
monitoring of the rotation of said at least one solid 
phase container (3). 

8. Apparatus as claimed in any one of claims 1 to 7 
wherein the containers (2,3) constituting said mod- 
ule are linked together by a pack top (4) which fits 
over the containers (2,3) without impeding the ca- 
pability of said at least one container (3) to rotate. 

9. A container module for use in a multi-component 
reaction or assay apparatus as defined in claim 1, 
said module being configured to fit, along with other 
such modules, around a substantially circular plat- 
form (1), and said module having a first and non- 
rotatable reagent container (2) and a second, inde- 
pendently rotatable solid phase container (3) for 
containing solid phase for a plurality of assays, said 
solid phase container (3) being positioned in said 
module to permit independent rotation thereof when 
said module is arranged, with other such modules, 
around said platform (1) with said solid phase con- 
tainers (3) peripherally positioned in the resulting 
arrangement of modules and said solid phase con- 
tainer (3) having a generally closed top with an ac- 
cess portion (6) via which the contents can be ac- 
cessed. 


Patentanspruche 

1 . Vorrichtung fur Analysen, welche ein Suspendieren 
einer in einem waBrigen Medium suspendierbaren 
teilchenformigen Festphase beeinhalten, die eine 
Platte (9), ein losbar auf der Platte befestigtes dis- 
kretes Modul, wobei das Modul wenigstens einen 
unabhangig drehbaren Festphasenbehalter (3) zur 
Aufnahme von fester Phase fur eine Vielzahl von 
Analysen und wenigstens einen Reagenzbehalter 
(2) beinhaltet, und Mittel (10) zum selektiven Dre- 
hen des wenigstens einen Festphasenbehalters (3) 
umfaBt, urn in Benutzung eine Suspendierung der 
festen Phase darin zu erzielen, wobei der wenig- 


stens eine Festphasenbehalter (3) eine im allge- 
meinen geschlossene Oberseite mit einem Zugriff s- 
abschnitt (6), uber den auf den Inhalt zugegriffen 
werden kann, aufweist. 

5 

2. Vorrichtung nach Anspruch 1 , worin die Platte (9) 
die Form eines drehbar montierten, im wesentli- 
chen kreisformigen Karussellwagens aufweist. 

10 3. Vorrichtung nach Anspruch 1 Oder 2, die Teil eines 
automatisierten Immunanalysesystemes ist, wobei 
die Platte (9) Festphasenbehalter (3) beinhaltende 
Module zur Verwendung in einer Anzahl getrennter 
Immunanalyse-Testtypen tragt, wobei, falls erfor- 

15 derlich, einer der Festphasenbehalter (3) fur jeden 
Immunanalyse-Testtyp vorgesehen ist. 

4. Vorrichtung nach jedem der Anspruche 1 bis 3, wor- 
in der wenigstens eine Festphasenbehalter (3) 

20 transparent ist und die Vorrichtung des weiteren 
Mittel zur Aufzeichnung der Festphasensuspension 
darin durch Messung der Absorption oder Streuung 
eines durch den Festphasenbehalter (3) geleiteten 
Lichtstrahles beinhaltet. 

25 

5. Vorrichtung nach jedem der Anspruche 1 bis 4, wor- 
in der wenigstens eine Festphasenbehalter (3) aus 
Kunststoffmaterial mit niedrigem Reibungskoeffizi- 
enten gefertigt ist. 

30 

6. Vorrichtung nach jedem der Anspruche 1 bis 5, wor- 
in die Mittel zum selektiven Drehen des wenigstens 
einen Festphasenbehalters (3) ein motorisch be- 
triebenes Antriebsorgan (12) mit einem Antriebsrad 

35 (10) umfaBt undjedes der Antriebsrader (10) in Rei- 
bungskontakt mit dem wenigstens einen Festpha- 
senbehalter (3) gebracht werden kann, urn densel- 
ben zu drehen oder das Antriebsrad (10) einen ge- 
zahnten Umfang aufweist und eine Zahnspur (18) 

40 urn den Umfang des wenigstens einen Festphasen- 
behalters (3) vorgesehen ist, wobei der gezahnte 
Umfang und die Zahnspur zum Ineinandergreifen 
angepaBt sind. 

45 7. Vorrichtung nach jedem der Anspruche 1 bis 6, wor- 
in der wenigstens eine Festphasenbehalter (3) ei- 
nen an der AuBenseite davon angeordneten reflek- 
tierenden Bereich aufweist und die Vorrichtung ei- 
nen Sensor (14) zur uberwachung der Lichtreflex- 

so bn beinhaltet, wodurch ein uberwachen der Dre- 
hung des wenigstens einen Festphasenbehalters 
(3) ermoglicht ist. 

8. Vorrichtung nach jedem der Anspruche 1 bis 7, wor- 
55 in die Behalter (2, 3), welche das Modul bilden, 
durch eine Sturzoberseite miteinander verbunden 
sind, welche uber die Behalter (2, 3) paBt, ohne die 
Fahigkeit des wenigstens einen Behalters (3) sich 
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zu drehen zu behindern. 

9. Ein Behaltermodul zur Verwendung in einer Murti- 
komponenten-Reaktions- oder Anaiysenvorrich- 
tung nach Anspruch 1 , wobei das Modul so konfi- s 
guriert ist, da3 es zusammen mit weiteren solchen 
Modulen um eine im wesentlichen kreisformige 
Platte (1) paBt und das Modul einen ersten, nicht 
drehbaren Reagenzbehalter (2) und einen zweiten, 
unabhangig drehbaren Festphasenbehalter (3) zur 10 
Aufnahme fester Phase fur eine Vielzahl von Ana- 
lysen aufweist, wobei der Festphasenbehalter (3) 
in dem Modul so positioniert ist, daB eine unabhan- 
gige Drehung davon ermoglicht ist, wenn das 

Modul mit weiteren solchen Modulen um die '5 
Platte (1) angeordnet ist, wobei die Festphasenbe- 
halter (3) umfanglich in der resultierenden Anord- 
nung von Modulen positioniert sind und der Fest- 
phasenbehalter (3) eine im allgemeinen geschlos- 
sene Oberseite mit einem Zugriffsabschnitt (6), 20 
uber den auf den Inhalt zugegriffen werden kann, 
aufweist. 


Revendications 25 

1. Appareil pour des tests impliquant la suspension 
d'une phase solide particulate pouvant etre en sus- 
pension dans un milieu aqueux, comprenant une 
plate-forme (9), un module discret monte de manie- 30 
re amovible sur ladite plate-forme (9), ledit module 
incluant au moins un conteneur (3) de phase solide 
monte de maniere rotative de maniere independan- 

te pour contenir une phase solide pour une pluralite 
de tests et au moins un autre conteneur (2) de reac- 35 
tif, et des moyens (10) pour mettre en rotation de 
maniere selective ledit au moins un conteneur (3) 
de phase solide de maniere a, en fonctionnement, 
amener en suspension la phase solide dans celui- 
ci, ledit au moins un conteneur (3) de phase solide 40 
ayant une partie haute generalement fermee avec 
une partie d'acces (6) par laquelle on peut avoir ac- 
ces au contenu. 

2. Appareil selon la revendication 1, dans lequel une 45 
plate-forme (9) est sous la forme d'un carrousel 
sensiblement circulaire monte de maniere rotative. 

3. Appareil selon la revendication 1 ou 2, qui est une 
partie d'un systeme de test immunologique automa- so 
tise, la plate-forme (9) portant des modules incluant 
des conteneurs (3) de phase solide pour une utili- 
sation dans un nombre de types de test immunolo- 
gique separes, si souhaite un des conteneurs (3) 

de phase solide etant prevu pour chaque type de ss 
test immunologique. 

4. Appareil selon Tune quelconque des revendications 


1 a 3, dans lequel ledit au moins un conteneur (3) 
de phase solide est transparent et I'appareil inclut 
en outre des moyens pour suivre une suspension 
de phase solide dans celui-ci en mesurant I'absorp- 
tion ou la dispersion d'un faisceau lumineux passe 
a travers le conteneur (3) de phase solide. 

5. Appareil selon Tune quelconque des revendications 
1 a 4, dans lequel ledit au moins un conteneur (3) 
de phase solide est construit d'un materiau plasti- 
que a faible coefficient de frottement. 

6. Appareil selon I'une quelconque des appareils 1 a 
5, dans lequel ledit moyen pour mettre en rotation 
de maniere selective ledit au moins un conteneur 
(3) de phase solide comprend un actionneur entrai- 
ne par un moteur (12) portant une roue d'entraine- 
ment (10), et soit ladite roued'entraTnement (10) est 
capable d'etre amenee en contact par frottement 
avec ledit au moins un conteneur (3) de phase so- 
lide de maniere a tourner celui-ci, sort ladite roue 
d'entrainement (10) a une circonference a engre- 
nage et une voie d'engrenement (18) est prevue 
autour de la peripherie dudit au moins un conteneur 
(3) de phase solide, laquelle circonference a engre- 
nage et voie d'engrenement (18) sont adaptees 
pour s'engrener. 

7. Appareil selon I'une quelconque des revendications 
1 a 6, dans lequel ledit au moins un conteneur (3) 
de phase solide a une zone reflechissante (15) si- 
tuee sur son exterieur et ledit appareil inclut egale- 
ment un capteur (14) pour suivre la reflexion lumi- 
neuse permettant ainsi le suivi de la rotation dudit 
au moins un conteneur (3) de phase solide. 

8. Appareil selon Tune quelconque des revendications 
1 a 7, dans lequel les conteneurs (2, 3) contenant 
ledit module sont lies ensemble par une partie su- 
perieure (4) de liaison qui s'ajuste sur les conte- 
neurs (2, 3) sans entraver la capacite dudit au 
moins un conteneur (3) a tourner. 

9. Module de conteneur pour utilisation dans un appa- 
reil de test ou a reaction multicomposants selon la 
revendication 1, ledit module etant configure pour 
s'ajuster, le longd'autres tels modules, autour d'une 
plate-forme (1) substantiellement circulaire, et ledit 
module ayant un premier conteneur (2) de reactif 
non rotatif et un second conteneur (3) de phase so- 
lide rotatif de maniere independante pour contenir 
une phase solide pour une pluralite de tests, ledit 
conteneur (3) de phase solide etant posit ionne dans 
ledit module pour permettre une rotation indepen- 
dante de celui-ci lorsque ledit module est agence, 
avec d'autres tels modules, autour de ladite plate- 
forme (1 ) avec lesdits conteneurs (3) de phase so- 
lide positionnes de maniere peripherique dans ledit 
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agencement resultant des modules et ledit conte- 
neur (3) de phase solide ayant une partie haute ge- 
neralement fermee avec une partie d'acces (6) par 
laquelle on peut acceder au contenu. 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


EP 0 435 481 B1 



EP 0 435 481 B1 


4 

( 



EP 0 435 481 B1 



